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(54) IMAGE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form an active image sensor at high 
density on a glass or quartz substrate. 

SOLUTION: A selection transistor Ts comprising a thin film transistor, 
an amplifier transistor Ta and a reset transistor Tr are formed in a 
matrix circuit. A photodiode PD is fomied on the matrix circuit through 
an insulating layer. A power supply line 104 Is commonly used by 
adjacent two lines so as to decrease the number of lines per picture 
element. The whole transistors in a unit 100 are formed on an insular 
semiconductor thin film so as to decrease the number of contact holes 
per picture element. 
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CLAIMS 


[Claim(s)] 

[Claim 1] It is formed on the substrate which has an insulating front face, and comes to carry out the laminating of a 
photoelectrical transducer and the matrix circuit which reads the lightwave signal detected by the aforementioned 
photoelectrical transducer. They are the image sensors of an active method which have two or more pixels, the 
aforementioned matrix circuit In 2 pixels which has a signal line, a power Une, a reset line and a selection line, and the 
reset transistor, the selection transistor and amplification transistor that become by TFT for every aforementioned pixel, 
and adjoins They are the image sensors characterized by connecting electrically the aforementioned reset transistor and 
the aforementioned amplification transistor to the common aforementioned power line, and connecting the 
aforementioned selection transistor to the different aforementioned signal line electrically. 

[Claim 2] It is formed on the substrate which has an insulating front face, and comes to carry out the laminating of a 
photoelectrical transducer and the matrix circuit which reads the lightwave signal detected by the aforementioned 
photoelectrical transducer. They are the image sensors of an active method which have two or more pixels, the 
aforementioned matrix circuit In 2 pixels which has a signal line, a power Une, a reset line and a selection line, and the 
reset transistor, the selection transistor and amplification transistor that become by TFT for every aforementioned pixel, 
and adjoins The aforementioned reset transistor and the aforementioned amplification transistor are electrically 
connected to the common aforementioned power line. The barrier layers of the aforementioned reset transistor which 
the aforementioned selection transistor is electrically connected to the different aforementioned signal line, and is 
formed in the adjoining concerned 2 pixels, a selection transistor, and an amplification transistor are image sensors 
characterized by becoming by one island-Uke semiconductor thin film. 

[Claim 3] It is formed on the substrate which has an insulating front face, and comes to carry out the laminating of a 
photoelectrical transducer and the matrix circuit which reads the lightwave signal detected by the aforementioned 
photoelectrical transducer. They are the image sensors of an active method which have two or more pixels, the 
aforementioned matrix circuit The screening electrode which was formed between the signal line, the selection line and 
the reset line, and the lower electrode of the aforementioned photoelectrical transducer, the aforementioned signal line, 
a selection line and a reset line, and was fixed to power potential. They are the image sensors which have the selection 
transistor, the amplification transistor, and reset transistor which become by TFT for every aforementioned pixel, and 
are characterized by connecting electrically the aforementioned reset transistor and the aforementioned amplification 
transistor to the aforementioned screening electrode. 

[Claim 4] It is formed on the substrate which has an insulating front face, and comes to carry out the laminating of a 
photoelectrical transducer and the matrix circuit which reads the lightwave signal detected by the aforementioned 
photoelectrical transducer. They are the image sensors of an active method which have two or more pixels, the 
aforementioned matrix circuit The screening electrode which was formed between the signal line, the selection line and 
the reset line, and the lower electrode of the aforementioned photoelectrical transducer, the aforementioned signal line, 
a selection line and a reset line, and was fixed to power potential, It has the selection transistor, the amplification 
transistor, and reset transistor which become by TFT for every aforementioned pixel. The aforementioned reset 
transistor and the aforementioned amplification transistor are electrically connected to the aforementioned screening 
electrode. The barrier layers of the aforementioned reset transistor formed in adjoining 2 pixels, a selection transistor, 
and an amplification transistor are image sensors characterized by becoming by one island-like semiconductor thin 
film. 

[Claim 5] They are the image sensors characterized by the aforementioned screening electrode being a common 
electrode common to two or more aforementioned pixels in the claim 3 or the claim 4. 

[Claim 6] They are the image sensors characterized by forming the barrier layer of the aforementioned reset transistor, 
a selection transistor, and an amplification transistor with polycrystal silicon in claims 1-5. 
[Claim 7] They are the image sensors characterized by the aforementioned photoelectrical transducer having 
amorphous silicon in claims 1-6. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image sensors of an active method which 
used the insulated-gate type transistor. Moreover, the image sensors of this invention are related with the image sensors 
of the laminated structure to which the laminating of a matrix circuit and the photoelectrical transducer was carried out. 

[0002] 

[Description of the Prior Art] Although CCD type and MOS type using single crystal silicon as image sensors are put 
in practical use conventionally, CCD type occupies many of commercial scenes. In recent years, the active type 
(amplified type) equipped with amplifier attracts attention about the structure of the matrix circuit of MOS type image 
sensors. In the active type, since the detected lightwave signal is amplified and read, an S/N ratio is improved sharply 
and photographic sensitivity which is equal to CCD is realized. Moreover, since MOS type has the advantages, like 
power consumption is lower than CCD in order that a VLSI manufacturing process and process adjustment may use the 
single power supply in which the formation of an one chip is possible for a good circumference drive circuit, it is 
expected as a sensor of the next generation. 

[0003] The equal circuit of 1 pixel of MOS type image sensors of the conventional active method is shown in drawing 
17 . Here, image sensors photo diode type [ of the active methods ] are shown. In 1 pixel, it has photo diode 10, the 
reset transistor 1 1 which resets the potential of the lower electrode of photo diode 10, the amplification transistor 12 for 
amplifying the lightwave signal detected by photo diode 10, and the selection transistor 13 for choosing the line which 
reads a signal. 

[0004] The up electrode by the side of the optical incidence of photo diode 10 is connected to fixed potential pinch off 
voltage, and the lower electrode is connected to the gate of the drain of the reset transistor 1 1, and the amplification 
transistor 12. The gate of the reset transistor 1 1 arranged at the same line is connected to the common reset line 21, the 
gate of the selection transistor 13 arranged at the same line is connected to the common selection line 22, and the drain 
of the selection transistor 13 arranged at the same train is connected to the common signal line 23. Moreover, the 
potential of the source of the reset transistor 1 1 and the amplification transistor 12 is connected to power potential by 
the power line 24, respectively. 

[0005] Since two or more transistors arranged at 1 pixel are in one of the faults of MOS type sensor of an active 
method, although it is mentioned that a pixel pitch becomes large, progress of the micro-processing technique of a 
VLSI and maturation are being solved, and this fault can manufacture MOS type sensor of a high-density active 
method by them, in recent years. 

[0006] For example, when it is the matrix circuit where three transistors have been arranged at 1 pixel shown in 
drawing 17 , in a standard design of CMOS-VLSI, a pixel pitch serves as 15xa (a is a design rule), and in 1 micrometer, 
a pixel pitch turns into 15 micrometers / pitch, and a serves as 7.5 micrometers / pitch with 0.5 micrometer rule, and 
serves as 5 micrometers / pitch with 0.35 more micrometer rule. 

[0007] In recent years, need increases for personal computers, such as a digital camera, or Personal Digital Assistants, 
and, as for the camera using image sensors, low-cost-izing and the miniaturization are demanded. In order to attain this 
demand, it is necessary to reduce optical system (lens). In order to use small 1 / 3 type optical system, generally, by 
VGA (640x480) specification, a pixel pitch is set to 10 micrometers and it is said by SVGA (800x600) specification 
that what is necessary is just to set a pixel pitch to 5 micrometers. Therefore, what is necessary is just to adopt the 
standard process of 0.35 micrometer rule by SVGA specification that what is necessary is just to adopt the standard 
process of 0.5 micrometer design rule by the sensor of VGA specification, in order to use 1 / 3 type optical system. 
[0008] On the other hand, although the image sensors which used TFT (TFT) on insulating substrates, such as a glass 
substrate and a glass substrate, are put in practical. use, since the amorphous silicon thin film is used for TFT, mobility 


is low, and since utilization of an active method is difficult, the many are un-amplifying type passive methods. 
Moreover, intended use is not a camera but a stuck type sensor for static images. 

[0009] In recent years, in the field of the liquid crystal panel, the manufacturing technology of the TFT which used 
polycrystal silicon is developed positively. On a glass substrate or a quartz substrate, the polycrystal silicon TFT of 
high mobility with a uniform property becomes producible, and the liquid crystal panel using polycrystal silicon TFT is 
put in practical use. 

[0010] Therefore, in the sensor of the active method mentioned above, forming the image sensors of camera intended 
use on a glass substrate or a quartz substrate can be realized by transposing the MOS transistor produced on the single- 
crystal-silicon substrate to polycrystal silicon TFT. 
[0011] 

[Problem(s) to be Solved by the Invention] Although it is one of the important points to improve and to equalize the 
property of TFT in order to realize the active method using polycrystal silicon TFT, since there is a constraint of a 
design rule, it becomes the technical probrem of the top priority which reducing a pixel pitch should solve. 
[0012] The design rule for producing TFT in the present condition is about 1 micrometer in a small quartz substrate 
(200mmx200mm), and is about 2-3 micrometers in a glass substrate (400mmx500mm). Generally the circuit pixel pitch 
by which three transistors have been arranged at 1 pixel shown in drawing 17 is called 15xa by the standard design of 
CMOS-VLSI. If this calculation technique is applied also to TFT, a pixel pitch will turn into 15 micrometers / pitch 
with 1 micrometer rule of a quartz substrate, and will turn into 30 micrometers / pitch with 2 micrometer rule of a glass 
substrate. Therefore, when it is made into VGA specification, the horizontal dimension of an effective light-receiving 
field is set to 15micrometer/pitch x640=9.6mm with 1 micrometer rule, and is set to 19.2 twice as manymm as this with 
2 micrometer rule. 

[0013] The greatest things in the camera optical system which can come to hand cheaply now are 2/3 types. However, 
since the horizontal dimension of 2 / 3 type optical system is about 8.7mm, even if it uses the parvus quartz substrate of 
a design rule, it cannot adopt 2 / 3 type optical system as the image sensors of an active method. Therefore, even if it 
manufactures image sensors by TFT, optical system will come size, and the price of image sensors will rise sharply. 
Since it is cheap, although a glass substrate is a large area, and it is more possible than conventional MOS type and 
conventional CCD type using single crystal silicon to make the manufacturing cost of a TFT type sensor low, this 
advantage will be lost by using large-sized optical system. 

[0014] Therefore, it is difficult for the property and reliability of polycrystal silicon TFT to use the optical system 
below 2/3 type because of the constraint of a design rule by there being no problem, this invention cancels such a 
trouble and it aims at offering the plane configuration and element structure for reducing a pixel pitch in the image 
sensors of the active method using TFT. 
[0015] 

[Means for Solving the Problem] The image sensors of this invention for solving the technical probrem mentioned 
above are formed on the substrate which has an insulating front face, and are related with the image sensors of an active 
method which it comes to carry out the laminating of a photoelectrical transducer and the matrix circuit which reads the 
lightwave signal detected by the aforementioned photoelectrical transducer, and have two or more pixels. By 
considering as a laminated structure, occupancy area per pixel is made small. 

[0016] The matrix circuit of an active method has a signal line, a power line, a reset line and a selection line, and the 
reset transistor, the selection transistor and amplification transistor that were formed for every aforementioned pixel. In 
this invention, it is characterized by forming these transistors by TFT. 

[0017] Furthermore, in the two aforementioned pixels which the image sensors of this invention adjoin, the 
aforementioned reset transistor and the aforementioned amplification transistor are electrically connected to the 
common aforementioned power line, and the aforementioned selection transistor is characterized by connecting with 
the different aforementioned signal line electrically. 

[0018] That is, this invention is sharing a power line in two pixels, cuts down the number of wirings per pixel, and 
attains reduction-ization of a pixel pitch. 

[0019] Furthermore, in this invention, in order to make a pixel pitch small, it is characterized by forming the reset 
transistor formed in adjoining 2 pixels which is sharing the power line, a selection transistor, and all aniplification 
transistors in one island-like semiconductor thin film. A contact hole is mentioned to one factor which increases a pixel 
pitch. It is because manufacture margins, such as alignment of a mask, are needed for forming a contact hole. 
[0020] In this invention, since the barrier layer of the TFT formed in 2 pixels was formed by one island-like 
semiconductor thin film, the contact hole for connecting each TFT becomes unnecessary, and a pixel pitch can be made 
small. Furthermore, the effect that the contact hole for connecting a reset transistor and an amplification transistor to a 
power line can be communalized in two pixels can also be acquired. 

[0021] Furthermore, the image sensors of other invention form the screening electrode fixed to power potential 


b'etween the signal line of the aforementioned matrix circuit, a selection line and a reset line, and the lower electrode of 
the aforementioned photoelectrical transducer, and are characterized by connecting electrically the aforementioned 
reset transistor and the aforementioned amplification transistor to the aforementioned screening electrode. 
[0022] In the image sensors formed in a silicon substrate, since a siUcon substrate can fix to fixed potential, the 
influence which potential change of a wiring of a matrix circuit has on the potential of the lower electrode of a 
photoelectrical transducer will not become not much big. However, in this invention, in order to form image sensors in 
an insulating front face, noise occurrence of the lower electrode by potential change of a matrix circuit poses a big 
problem. 

[0023] Therefore, in this invention, by the screening electrode fixed to power potential, the equipotential surface is 
formed between the signal line of the lower electrode of a photoelectrical transducer, and a matrix circuit, a selection 
line, and a reset line, and the lower electrode of the aforementioned photoelectrical transducer is shielded. Furthermore, 
by this screening electrode, the number of wirings is cut down by supplying an operating power to an amplification 
transistor and a reset transistor instead of forming a power line. 

[0024] Moreover, in the above-mentioned configuration, reduction of a pixel pitch is aimed at by constituting the 
barrier layer of the aforementioned reset transistor formed in two adjoining pixels, a selection transistor, and an 
ampHfication transistor from one island-like semiconductor thin film. 
[0025] 

[Example] The example of this invention is explained in detail below using view 1 - view 16 . 
[0026] [Example 1] As for this example, a matrix circuit and a photoelectrical transducer make a laminated structure 
about active type image sensors. A matrix circuit has three transistors in 1 pixel like the conventional example. At this 
example, these transistors are formed by the TFT formed in the insulating front face. 

[0027] Drawing 1 is a representative circuit schematic of 2x2 pixels of the image sensors of this example. In this 
example, 2 pixels which adjoins in the same line so that it may surround with a dashed line become the unit unit 100. 
The selection line 101 and the reset line 102 are arranged for every line, and the signal line 103 is arranged for every 
train. Furthermore, the power line 104 for supplying power is arranged every two trains in parallel with a signal line 

103. By sharing the power line 104 between two adjoining trains, the number of wirings per pixel decreases and a pixel 
pitch can be made small. 

[0028] Selection transistor Ts, amplification transistor Ta, and the reset transistor Tr are formed in each pixel, 
respectively. The gate of the selection transistor Ts formed in the same Une is connected to the common selection line 
101, and the gate of the reset transistor Tr formed in the same line is connected to the common reset line. Moreover, the 
gate of amplification transistor Ta is connected to photo diode PD for every pixel. 

[0029] In drawing 1 , the black dot shows the contact holes 105-107. The contact holes 105-107 are for connecting to a 
wiring tiie source / drain field formed in the barrier layer of each transistor. The drain field of the selection transistor Ts 
arranged at the same train is connected to the common signal line 103 through the contact hole 105. In each pixel, the 
gate electrode of amplification transistor Ta and the source field of the reset transistor Tr are connected to the lower 
electrode of photo diode (photoelectrical transducer) PD through the common contact hole 106. 
[0030] Moreover, the source field of two amplification transistor Ta in the unit unit 100 and two reset transistors Tr is 
connected to the power line 104 in one contact hole 107. In 2 pixels which constitutes the unit unit 100, since the 
contact hole 107 of all the TFT connected to the power line 104 is communalized, the number of contact holes per pixel 
is cut down, and reduction-ization of a pixel pitch can be attained. 

[003 1] Furthermore, curtailment of the occupancy area of a pixel is aimed at by forming the barrier layer of all the 
transistors formed in two adjoining pixels which constitute the unit unit 100 from this example in one island-like 
semiconductor thin film, 

[0032] The technique of the image sensors of this example of operation is the same as that of the image sensors of a 
general active method, and the lightwave signal detected in the photoelectrical change section is amplified and read in 
the matrix circuit. If the video signal for one frame is detected, a reset pulse signal will be inputted from the reset line 

104, the reset transistor Tr will be in an ON state, and the lower electrode of photo diode PD and the potential of 
amplification transistor Ta will be reset by power potential. As for the gate electrode of amplification transistor Ta, the 
reset transistor Tr is made into the suspension status in the time of un-choosing. The light which carried out incidence 
in photo diode PD is changed into a charge, and is accumulated. The potential of the lower electrode of photo diode PD 
changes with these charges from power potential very small. In amplification transistor Ta, change of the potential of a 
lower electrode is detected as potential change of a gate electrode, and is amplified as a drain current. If a selection 
pulse signal is inputted from the selection line 101, the selection transistor Ts will be made into an ON state, and the 
drain current outputted from amplification transistor Ta will be read to a signal line 103 as a video signal. 

[0033] Hereafter, the production process of the image sensors of this example is explained using drawings 2 -6. 
Drawing 2 - view 5 is a plan explaining the production process of the image sensors of this example. Drawing 6 is a 


cross section of the outline of the image sensors of this example, drawing 6 (A) is the cross-section illustration by line 

A- A' of drawing 2 - view 5 , and the cross section of the orientation of channel length of the selection transistor Ts and 

amplification transistor Ta is illustrated. The cross-section structure according [ drawing 6 (B) ] to line B-B' of drawing 

2 - view 5 is illustrated, and the cross-section structure of the reset transistor Tr is illustrated. 

[0034] In this example, values, such as spacings, such as the width of face of a wiring, and a wiring, a wiring, and a 

size of a contact hole, are designed according to design-rule a. As a substrate 201 which has an insulating front face, 

substrates, such as a quartz, synthetic quartz, an alkali free glass, and borosilicate glass, can be used. Furthermore, the 

substrate by which the oxidization silicon layer and the silicon nitride film were formed in these substrates front face as 

an insulating substratum layer can be used. On a substrate 201, the island-like field 202 which becomes with 

poly crystal silicon every unit unit 100 as shown in drawing 2 is formed. The barrier layer of six TFT formed in the unit 

unit 100 is formed in the island-Uke field 202. 

[0035] In order to form the island-Hke field 202, first, by the plasma CVD method, an amorphous silicon layer is 
formed in thickness of 20-150nm, and excimer laser hght is irradiated and is polycrystal-ized. As the crystallization 
technique of an amorphous silicon layer, the heat crystallizing method called SPC, the RTA method which irradiates 
infrared radiation, the technique of using heat crystallization and laser annealing together, etc. can be used. And 
patterning of the polycrystal-ized silicon layer is carried out, and as shown in drawing 2 , the island-like field 202 is 
formed every unit unit 100. Next, a channel dope is carried out by the concentration of boron 5x1016- 
30xl016atoms/cm3 to the island-like field 202. You may perform a channel dope before patterning of the island-like 
field 202. 

[0036] Next, as shown in drawing 6 , the wrap gate insulator layer 203 is formed for the these islands-like field 202. 
The gate insulator layer 203 uses a silane (SiH4) and N20 for material gas, and forms them in thickness of 50-200nm 
by the plasma CVD method. Moreover, when thermal resistance uses a good quartz substrate for a substrate 201, it is 
also possible to form a thermal oxidation layer with a thickness of 50-1 50nm for the gate insulator layer 203. 
[0037] Next, as shown in drawing 3 , electric conduction layers, such as aluminum and Cr which constitute the signal 
Une 101 used as the Ist-layer wiring and the selection line 102, and a conductive polysilicon contest layer, are formed. 
Patterning of this electric conduction layer is carried out, and the selection line 101, the reset line 102, and the gate 
electrode 206 of amplification transistor Ta are formed. 

[0038] The gate electrode 204 of the selection transistor Ts is formed in the selection line 101 in one, and the gate 
electrode 205 of the reset line 102 and the reset transistor Tr is formed in it in one. The gate electrode 206 of 
amphfication transistor Ta is formed. The gate electrode 206 of amplification transistor Ta overlaps the fraction in 
which the barrier layer of the reset transistor Tr is formed, and is formed. This is for making easy connection between 
the gate electrode 206 of amplification transistor Ta and the drain field of the reset transistor Tr, and the lower 
electrode of photo diode. Width of face of the selection line 101 and the reset line 102 is set to design-rule a. 
[0039] Next, the gate electrodes 204-206 are used as a mask, and Lynn which gives the conductivity of N type to the 
island-like field 202 is doped. After doping, while Lynn doped by heat-treatment or laser radiation is activated, the 
crystallinity of the island-Uke field damaged by doping is improved. In this process, intrinsic conductivity is maintained 
substantially and the field as for which the mask was carried out by the gate electrodes 204-206 of the island-like field 
202 is demarcated, respectively as selection transistor Tr, the reset transistor Ts, and channel formation fields 207, 208, 
and 209 of amplification transistor Ta. Moreover, by the barrier layer of the reset transistor Tr, the conductivity of 
genuineness [ field / which the gate electrode 206 of amplification transistor Ta overlaps / 210 ] is maintained. On the 
other hand, the field as for which a mask is not carried out by the gate electrodes 204-206 of the island-Uke field 202 
turns into the source / drain field of N type. 

[0040] Next, an oxidization silicon layer with a thickness of 200-600nm is formed as 1st layer insulation layer 211. 
And the contact hole 107 adjusted to the source field of the contact hole 106 adjusted to the contact hole 105 adjusted 
to the drain field of the selection transistor Ts in the gate insulator layer 203 and the 1st layer insulation layer 21 1, the 
gate electrode 206 of amplification transistor Ta, and the drain field of the reset transistor Tr, amplification transistor 
Ta, and the reset transistor Tr is formed. 

[0041] Patterning of tiie cascade screen which becomes by the lOOnm titanium layer, the 300nm aluminum layer, and 
the lOOnm titanium layer is formed and carried out, and as shown in drawing 4 , the electrode 212 for the connection 
with a signal line 103, the power line 104, and the lower electrode of photo diode PD is formed. A signal line 103 is 
connected to the drain field of the selection transistor Ts through the contact hole 105. The power line 104 is connected 
to the source field of all amplification transistor Ta arranged at the unit unit 100, and the reset transistor Tr through the 
contact hole 107. An electrode 212 is connected to the gate electrode 206 of amplification transistor Ta, and the drain 
field of the reset transistor Tr through the contact hole 106. Width of face of tiie signal line 103 and the power line 104 
is set to design-rule a except for the connection with TFT. A matrix circuit is completed according to the above process. 
( Drawings 4 and 6) 


[0042] In this example, in order to form in the island-like field 202 of all six TFT [ one ] arranged at the unit unit 100 
which becomes by adjoining 2 pixels, the contact hole for connecting electrically the source / drain field of different 
TFT is unnecessary. Therefore, the number of the contact holes 107 for connecting to the power line 104 a total of two 
amplification transistor Ta each arranged at this unit unit, the reset transistor Tr, and four TFT one, and a horizontal 
pixel pitch is reduced. 

[0043] Next, as shown in drawing 6 , the 2nd layer insulation layer 213 for separating a matrix circuit and a 
photoelectrical transducer (photo diode PD) between layers is formed all over substrate 201. As 2nd layer insulation 
layer 213, the irregularity of a lower layer is offset, and the flattening layer with which a flat front face is obtained is 
desirable, for example, can use oxidization silicon system application layers, such as resin layers, such as a polyimide, 
a poly amide, a polyimidoamide, and an acrylic, oxidization silicon, and PSG. Moreover, the surface layer of the 2nd 
layer insulation layer 213 is used as a flattening layer, and a lower layer is good also as the monolayer of inorganic 
insulating materials, such as oxidization silicon, a silicon nitride, and an oxidization silicon nitride, and a multilayer. In 
this example, a polyimide layer is formed in thickness of 1.5 micrometers as 2nd layer insulation layer 213. 
[0044] Next, the contact hole 214 adjusted in an electrode 212 is formed in the 2nd layer insulation layer 213. Next, 
photo diode PD which has the silicon layer which has PIN junction is formed. Metal membranes, such as Ti, Cr, Mo, 
etc. which constitute the lower electrode 221 of photo diode PD first, are formed. In this example, a titanium layer with 
a thickness of 200nm is formed by the ******** method as an electric conduction layer. Next, in thickness of 30- 
50nm, the n type amorphous silicon layer containing Lynn which carries out an ohmic junction with the lower electrode 
221 is formed here at the thickness of 30nm. n layer 222 of the same pattern as n type amorphous silicon layer and the 
lower electrode 221 which carried out titanium layer patterning, was electrically separated for every pixel as shown in 
drawing 5 , and was connected to the electrode 212, and the lower electrode 221 is formed. 

[0045] Next, an i type hydrogenation amorphous silicon layer is formed to a 1.5-micrometer thickness 1-2 micrometers 
and here. Continuously, the p type amorphous silicon layer containing boron is formed in thickness of 30-lOOnm here 
at the thickness of 50nm, As a result, the n layer 222 or i layers layer [ photo-electric-translation ] which becomes by 
224 223 or p layers is formed. The transparent electric conduction layers which constitute an up electrode on p layer 
224, such as ITO or Sn02, are formed. Here, 120nm ITO layer is formed as an up electrode 225. The up electrode 225 
is formed in all pixels in one in common. Photo diode PD is completed by the above. 

[0046] The amorphous silicon germanium of i type [ 223 ] i layers of photo diode PD can be used. Moreover, 224 can 
use n-layer 222 or p layers of microcrystal silicon instead of amorphous silicon. Furthermore, p layers of n layers of 
222, n types which added Lynn and boron or p type silicon nitrides, oxidization silicon, and silicon carbides can be 
used as a material of 224. Moreover, you may form the oxidization silicon layer for an ohmic junction which functions 
as a buffer layer instead of 222 n layers, and a silicon nitride film in thickness of about lOnm. Moreover, instead of 
forming a photo-electric-translation layer with the silicon which has PIN junction, it can form only in i type 
hydrogenation amorphous silicon or crystalloid silicon germanium, and Schottky-barrier type photo diode PD can also 
be formed. 

[0047] In this example, as shown in drawing 5 , within the unit unit 100, only the power line 104 fixed to power 
potential exists in the opening between the lower electrodes 221 of adjoining photo diode PD. Only in the width of face 
of design-rule a, among other unit units 100, the selection line 101, the reset line 102, and the signal line 103 exist in 
the four corners of the lower electrode 221 . Therefore, since the wirings 101-103 with which potential is changed 
hardly exist in the opening between the adjoining lower electrodes 221 and the lower electrodes 221, potential change 
of the lower electrode 221 which occurs by potential change of these wirings 101-103 can be suppressed. 
[0048] On the other hand, in the optical incidence side, the up electrode 225 has the structure of a common electrode 
common to all pixels, and is connected to predetermined fixed potential in the light-receiving field exterior. Therefore, 
the optical incidence side of the lower electrode 221 is shielded by the potential side - the up electrode 225 makes. 
[0049] In this example, a pixel pitch (horizontal, x vertical) serves as 1 laxl3a (a is a design rule). Generally by the 
pixel specification of image sensors, the level: perpendicular ratio of the number of pixels is 4:3. Therefore, as for the 
level :perpendicular ratio of a pixel pitch, 3:4 is ideal. Therefore, when optical system is miniaturized, the ** rule of the 
size of a pixel pitch serves as a horizontal pixel pitch, and when a horizontal pitch is set to 3, a vertical pitch is 
designed so that 4 may not be exceeded. 

[0050] Although a pixel pitch is 15a in a standard design of CMOS-VLSI as the conventional example described, it is 
able to reduction-ize a horizontal pixel pitch and to set to 1 la especially, in this example. For example, when design- 
rule a is set to 1 micrometer and pixel specification is set to VGA (640x480), the horizontal length of an effective light- 
receiving field is set to 1 lxlmicrometerx640=7.04mm, and it is enabled to use 2/3 inch optical system. 
[0051] [Example 2] this example is a modification of the matrix circuit of an example 1. Drawing 7 is a representative 
circuit schematic of 2x2 pixels of the image sensors of this example. Drawing 8 is a typical plan of the matrix circuit of 
this example. The point different from an example 1 is the so-called point which carried out multi-gate structure of 


having two gate electrodes for the selection transistor Ts. In drawing 7 and the drawing 8 , the same sign as drawing 1 
and the drawing 4 shows the same component. 

[0052] As shown in drawing 8 , two gate electrodes 301 and 302 of the selection transistor Ts are formed in the 
selection line 101 in one. Moreover, the barrier layer of all the TFT formed in the unit unit 300 like an example 1 is 
formed in one island-like field 303. The field 304 of the rectangle shown by the thick line in drawing 8 shows the flat- 
surface pattern of a lower electrode that what is necessary is just to form a photoelectrical transducer (photo diode PD) 
like an example 1 . 

[0053] In this example, the selection transistor Ts is considering as the structure two transistors' havmg been connected 
in series, and is aiming at the reduction of the leakage current of the selection transistor Ts at the time of un-choosing. 
If a current leaks from the selection transistor Ts at the time of un-choosing, the signal current outputted from a signal 
line will decrease. Moreover, this leakage current serves as a noise to the signal current outputted from other pixels. In 
this example, these two troubles are canceled by using the selection transistor Ts as a multi-gate type. 
[0054] Although a horizontal pixel pitch will be set to 13a (a is a design rule) and will become larger than an example 1 
in this example, in order to form two gate electrodes 301 and 302 of the selection transistor Ts in the selection line 101, 
since the power line 104 is shared in two adjoining trains, it is reduction-ized rather than the conventional pixel pitch 
15a. 

[0055] [Example 3] this example is a modification of the matrix circuit of an example 1 . Drawing 9 is a representative 
circuit schematic of 2x2 pixels of the image sensors of this example. Drawing 10 is a typical plan of the matrix circuit 
of this example. The point different from an example 1 is the so-called point which carried out multi-gate structure of 
having two gate electrodes for the reset transistor Tr. In drawing 9 and the drawing 10 , the same sign as drawing 1 and 
the drawing 4 shows the same component. The field 3 14 of the rectangle shown by the thick line in drawing 10 shows 
the field in which a lower electrode is formed that what is necessary is just to form a photoelectrical transducer (photo 
diode PD) like an example 1. 

[0056] As shown in drawing 10 , two gate electrodes 3 11 and 3 12 of the reset transistor Tr are formed in the selection 
Une 102 in one. Moreover, the barrier layer which constitutes all the TFT formed in the unit unit 3 10 like an example 1 
is formed in one island-like field 3 13. Moreover, although a horizontal pixel pitch will be set to 12a (a is a design rule) 
and will become larger than an example 1 in this example, since the power line 104 is shared in two adjoining trains, it 
is reducible from pixel pitch 1 5a of the conventional example. 

[0057] In this example, the reset transistor Tr is considering as the structure two transistors' having been connected in 
series, and the leakage current of the reset transistor Tr at the time of un-choosing is aiming at the reduction. If a 
current leaks from the reset transistor Tr at the time of un-choosing, at this time, the potential of the gate electrode 206 
of amplification transistor Ta made into the suspension status will rise. The size of the current amplified by 
amplification transistor Ta is equivalent to the decrement width of face of the potential of the gate electrode. Therefore, 
elevation of the potential of a gate electrode decreases the drain current outputted from amplification transistor Ta. The 
signal current read from the pixel will become small. Consequently, the luminosity nonuniformity of a fall of resolution 
or a picture will arise. In this example, by using the reset transistor Tr as a multi-gate type, a leakage current can be 
reduced and this problem can be solved. 

[0058] [Example 4] this example is a modification of the matrix circuit of an example 1. Drawing 1 1 is a representative 
circuit schematic of 2x2 pixels of the image sensors of this example. Drawing 12 is a typical plan of the matrix circuit 
of this example. The point different from an example 1 is the so-called point which carried out multi-gate structure of 
having two gate electrodes for the selection transistor Ts and the reset transistor Tr. In drawing 1 1 and the drawing 12 , 
the same sign as drawing 1 and the drawing 4 shows the same component. 

[0059] Two gate electrodes 321 and 322 of the selection transistor Ts are formed in the selection line 101 in one, and 
two gate electrodes 323 and 324 of the reset transistor Tr are formed in the reset line 102 in one. Moreover, the barrier 
layer of six TFT arranged at the unit unit 320 consists of one island-like field 325. The field 326 of the rectangle shown 
by the thick line in drawing 12 shows the flat-surface pattern of a lower electrode that what is necessary is just to form 
a photoelectrical transducer (photo diode PD) like an example 1 . 

[0060] In this example, the trouble resulting from the leakage current of the selection transistor Ts shown in the 
example 2 and the example 3 and the reset transistor Tr is simultaneously cancelable by making the selection transistor 
Ts and the reset transistor Tr into double-gate structure. In addition, in this example, a horizontal pixel pitch is the same 
13a (a is a design rule) as an example 2. 

[0061] Although the above examples 1-4 explained the image sensors formed on the insulating front face, even when it 
forms on a single-crystal-silicon substrate, it is clear that the effect of reduction of a pixel pitch can be acquired by 
adopting the planar structure of the element of this invention. 

[0062] [Example 5] View 13 - view 15 is a plan explaining the production process of the image sensors of this 
example. Drawing 16 is a cross section of the image sensors of this example, drawing 16 (A) is a cross section by line 


A-A' nf drawings 13 -15. and the cross section of the channel of the selection transistor Ts and amplification transistor 
Ta is mainly illustrated. Drawing 16 (B) is a cross section by line B-B' of drawing 13 - view 15 , and the cross section 
of the reset transistor Tr is illustrated. 

[0063] In the examples 1-4, in order to high-density-ize a pixel, it considered as the structure which carried out the 
laminating of photo diode PD (photoelectrical transducer) and the matrix circuit. However, it is difficult to avoid that 
write as a laminated structure and the lower electrode of photo diode laps a wiring of the signal line of a matrix circuit 
etc. If a lower electrode is formed so that it may not lap with a wiring of a matrix circuit, effective light-receiving area 
becomes small and is inconvenient. 

[0064] If a lower electrode laps with a wiring of a matrix circuit, the potential of the lower electrode of photo diode will 
be changed by potential change of a wiring of a matrix circuit, and it will mix in the lightwave signal detected by the 
photoelectrical transducer as a noise. It becomes a serious failure of that this noise is also amplified with an 
amplification transistor, and the enhancement in sensor photographic sensitivity especially in the matrix circuit of an 
active method. 

[0065] Since, as for the image sensors formed in a silicon substrate, a substrate is fixed to fixed potentials, such as 
grounding potential, the noise by potential change of a matrix circuit wiring does not become so larger than the case 
where a glass substrate and a quartz substrate are used. In the examples 1-4, as the selection line 101 by which potential 
is changed, the reset line 102, and the signal line 103 hardly existed in the opening between the adjoining lower 
electrodes, noise occurrence of the lower electrode 221 was reduced. In this example, it is related with the element 
structure which raised the prevention effect of noise occurrence of a lower electrode further. 

[0066] In this example, a conductive layer is prepared between wirings and lower electrodes of a matrix circuit, and the 
configuration which fixes the potential of this conductive layer is adopted. Since a potential side ~ this configuration 
was fixed between wirings and lower electrodes of a matrix circuit - is formed, change of the potential of a wiring of a 
matrix circuit does not affect a lower electrode at all. Here, since a lower electrode is shielded by the potential side ~ a 
conductive layer makes ~ from a noise, this conductive layer is called screening electrode. 

[0067] Furthermore, in this example, a screening electrode is fixed to power of operation, instead of the power line, 
power is supplied to amplification transistor Ta and the reset transistor Tr, and the number of wirings is lessened by the 
screening electrode. 

[0068] The production process of the matrix circuit of this example is the same as an example 1 almost. The main 
differences with an example 1 are points which form a wiring of the 3rd layer of change of the pattern of the power line 
104, a screening electrode, etc. The unit unit 400 consists of adjoining 2 pixels which has been arranged at the same 
line! The island-like field 502 which shows in drawing 13 first and becomes by the polycrystal silicon layer every unit 
unit 400 like is formed. What is necessary is just to make the pattern of the island-hke field 502 the same as that of the 
island-like field 202 of an example 1. 

[0069] Next, the wrap gate insulator layer 503 is formed in the island-like field 502, and the selection line 401 and the 
reset line 402 used as the 1 st-layer wiring are formed on the gate insulator layer 303 Width of face of the selection line 
401 and the reset line 402 is set to design-rule a. Moreover, the gate electrode 504 of the selection transistor Ts is 
formed in the selection line 401 in one, and the gate electrode 505 of the reset line 402 and the reset transistor Tr is 
formed in it in one. Furthermore, the gate electrode 506 of amplification transistor Ta is formed. 
[0070] Next, the gate electrodes 504-506 are used as a mask, and Lynn which gives the conductivity of N type to the 
island-like field 502 is doped. After doping, while Lynn doped by heat-treatment or laser radiation is activated, the 
crystallinity of the island-like field damaged by doping is improved. 

[0071] In this process, the fraction in which the mask was carried out by the gate electrodes 504-506 of the island-like 
field 502 is substantially made into genuineness, and selection transistor Tr, the reset transistor Ts, and the channel 
formation fields 507, 508, and 509 of amplification transistor Ta are formed, respectivelyr The field where the gate 
electrode 506 is overiapped in the barrier layer of the reset transistor Tr turns into the intrinsic field 510. On the other 
hand, the field as for which a mask is not carried out by the gate electrodes 504-506 of the island-like field 502 turns 
into the source / drain field of N type. 

[0072] Next, an oxidization silicon layer with a thickness of 200-600nm is formed as 1st layer insulation layer 51 1, and 
the contact hole 407 adjusted to the source field of the contact hole 406 adjusted to the contact hole 405 adjusted to the 
drain field of the selection transistor Ts, the gate electrode 506 of amplification transistor Ta, and the drain field of the 
reset transistor Tr, amplification transistor Ta, and the reset transistor Tr is formed. 

[0073] Patterning of the cascade screen which becomes by the titanium layer, the aluminum layer, and the titanium 
layer is formed and carried out, and as shown in drawing 13 , the electrode 513 for the connection between the signal 
line 403 which is the 2nd-layer wiring, and the electrode 512 for the connection with a screening electrode and the 
lower electrode of photo diode is formed. 

[0074] A signal line 403 is formed for every train, and is electrically connected to the drain field of the selection 


tfansistor Ts in the contact hole 405. An electrode 512 is formed every unit unit 400, and is connected to the source 
field of two amplification transistor Ta in the corresponding unit unit 400, and the reset transistor Tr in the contact hole 
407. An electrode 513 is formed for every pixel and is electrically connected to the gate electrode 506 of amplification 
transistor Ta, and the drain field of the reset transistor Tr in the contact hole 406. A signal line 403 sets the width of 
face to design-rule a except for the connection with TFT. The matrix circuit of image sensors is completed according to 
the above process. (The drawing 13 and drawing 16 ) 

[0075] this example - an example 1 - the same - coming out - in order to form six TFT arranged at the unit unit 400 
which becomes by adjoining 2 pixels in one island-like field 502, the contact hole for connecting the source / drain 
field of TFT electrically is unnecessary Therefore, the contact hole 407 and the electrode 512 for connecting to a 
screening electrode two amplification transistor Ta each arranged at this unit unit 400 and the reset transistor Tr (a total 
of i.e., four TFT) are good at one, and lead to reduction-ization of a pixel pitch. 

[0076] The unit unit 400 of this example transforms the power line 104 of an example 1 into an electrode 5 12, is a 
request and can set a pixel pitch (horizontal, x vertical) to the same 1 laxl3a (a is a design rule) as an example 1 
[0077] Next, as shown in drawing 16 , the 2nd layer insulation layer 514 for separating a matrix circuit and a 
photoelectrical transducer (photo diode PD) between layers is formed all over substrate 501. The irregularity of a lower 
layer can be offset as 2nd layer insulation layer 514, and the application layer of oxidization silicon systems, such as 
resin layers, such as a polyimide, a polyamide, a polyimidoamide, and an acrylic, PSG, and oxidization silicon, with 
which a flat front face is obtained can be used. Moreover, the surface layer of the 2nd layer insulation layer 514 is used 
as a resin layer in order to obtain a flat front face, and a lower layer is good also as the monolayer of inorganic 
insulating materials, such as oxidization silicon, a silicon nitride, and an oxidization silicon nitride, and a multilayer. In 
this example, PSG layer is formed in thickness of 100-300nm as 2nd layer insulation layer 5 14. 
[0078] Next, the contact holes 515 and 516 adjusted in electrodes 512 and 513 are formed in the 2nd layer insulation 
layer 514. And patterning of the chromium layer is formed and carried out in thickness of 50-150nm, and the electrode 
518 connected to the screening electrode 517 connected to an electrode 512 and the electrode 513 is formed. An 
electrode 518 is formed for every pixel. A screening electrode 517 takes the structure of the common electrode formed 
in one to all pixels except for the fraction in which an electrode 518 is formed. Moreover, the screening electrode 517 is 
connected to power potential in the light-receiving field exterior. By this connection configuration, the source field of 
two amplification transistor Ta each arranged at the unit unit 400 and the reset transistor Tr is connected to power 
potential. 

[0079] Next, as shown in drawing 16 , the 3rd layer insulation layer 5 19 for separating a matrix circuit and a 
photoelectrical transducer (photo diode PD) between layers is formed all over substrate 501. Flattening layers, such as 
an application layer of oxidization silicon systems, such as a resin layer, PSG, and oxidization silicon, as well as [ the 
3rd layer insulation layer 519 ] the 2nd layer insulation layer 514 are desirable. In this example, PSG layer is formed in 
thickness of 100-300nm as 3rd layer insulation layer 519. And the contact hole 520 adjusted in an electrode 518 as 
shown in drawing 15 is formed. 

[0080] Next, a titanium layer with a thickness [ which constitutes the lower electrode 521 of photo diode PD ] of 
200nm, and the n type amorphous silicon layer containing Lynn the lower electrode 521 and for an ohmic junction 
which constitutes 222 [ n-layer ] are formed in thickness of 30nm. n layer 522 of the same flat-surface pattern as n type 
amorphous silicon layer and the lower electrode 521 which carried out titanium layer patterning, was electrically 
separated for every pixel as shown in drawing 15 , and was connected to the electrode 517, and the lower electrode 521 
is formed. 

[0081] Next, the p type amorphous silicon layer which formed the i type amorphous silicon layer to the 1-2-micrometer 
thickness, and contained i layers of p layers of boron as 524 continuously as 523 is formed in 30-lOOnm thickness. As a 
result, the n layer 522 or i layers layer [ photo-electric-translation ] which becomes by 524 523 or p layers is formed. 
The transparent electric conduction layers which constitute an up electrode on p layer 524, such as ITO or Sn02, are 
formed. Here, 120nm ITO layer is formed as an up electrode 525. The up electrode 525 is formed in all pixels in one in 
common. Photo diode PD is completed by the above. The up electrode 525 is connected to predetermined fixed 
potential in the light-receiving field exterior. For this reason, the lower electrode 521 is shielded by the potential side ~ 
the up electrode 525 makes from an optical incidence side. 

[0082] Furthermore, since the wirings 401-403 with which potential is changed are covered and the screening electrode 
5 17 is formed between the lower electrode 521 of photo diode PD, and the matrix circuit as shown in drawing 15 , the 
effect that the lower electrode 521 can be covered from the noise generated from a matrix circuit can also be acquired. 
[0083] In addition, it is possible to apply also to the image sensors which show the screening electrode 517 of this 
example to examples 2-4. 

[0084] examples 1-5 ~ setting - image sensors ~ the light - receiving ~ an insulating-substrates top, such as 
transparent glass and a quartz, ~ forming ~ moreover, a transistor ~ TFT - constituting ~ a sake - a LCD ~ it is 


possible for there to be process adjustment and to form on the same substrate Furthermore, since it formed on the 
insulating substrate and a manufacturing cost is cheaper than the image sensors formed on the conventional single- 
crystal -silicon substrate, it is enabled to offer these motion picture camera machines cheaply by including alone the 
image sensors indicated by examples 1-5 in a digital camera and motion picture camera machines, such as a 
camcorder/movie. 
[0085] 

[Effect of the Invention] This inventions are the image sensors of the active method using the TFT formed in an 
insulating front face, and the number of wirings is cut down by sharing a power line in two adjoining pixels. 
Furthermore, since the number of contact holes is cut down by constituting the barrier layer of the TFT arranged at 
these two pixels from one island-like semiconductor thin film, a pixel pitch is **ed. 

[0086] Furthermore, in this invention, while the equipotential surface is formed between the signal line of the lower 
electrode of a photoelectrical transducer, and a matrix circuit, a selection line, and a reset line and the lower electrode 
of the aforementioned photoelectrical transducer is shielded by the screening electrode fixed to power potential, an 
operating power is supplied to an amplification transistor and a reset transistor. According to this structure, while the 
lower electrode of a photoelectrical transducer can shield from the noise by potential change of a wiring of a matrix 
circuit, a power line becomes unnecessary and can cut down the number of wirings. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The representative circuit schematic of 2x2 pixels of the image sensors of an example 1 . 
[Drawing 2] The plan explaining the production process of the image sensors of an example 1. 
Prawing 3] The plan explaining the production process of the image sensors of an example 1. 
[Drawing 4] The plan explaining the production process of the image sensors of an example 1 . 
[Drawing 5] The plan explaining the production process of the image sensors of an example 1 . 
[Drawing 6] The cross section of the image sensors of an example 1 . 

[Drawing 7] The representative circuit schematic for 2x2 pixels of the image sensors of an example 2. 
[Drawing 8] The plan of the matrix circuit of an example 2. 

[Drawing 9] The representative circuit schematic for 2x2 pixels of the image sensors of an example 3. 
[Drawing 10] The plan of the matrix circuit of an example 3. 

[Drawing 11] The representative circuit schematic for 2x2 pixels of the image sensors of an example 4. 
[Drawing 12] The plan of the matrix circuit of an example 4. 

[Drawing 13] The plan explaining the production process of the image sensors of an example 5. 
[Drawing 14] The plan explaining the production process of the image sensors of an example 5. 
Prawing 15] The plan explaining the production process of the image sensors of an example 5. 
[Drawing 16] The cross section of the image sensors of an example 5. 

Prawing 17] The representative circuit schematic of the image sensors of the active method of the conventional 
example. 

Pescription of Notations] 
Ts Selection transistor 
Ta Amplification transistor 
Tr Reset transistor 

101 401 Selection Line 

102 402 Reset Line 

103 403 Signal Line 

104 Power Line 

105 106 107 Contact Hole 

201 Substrate 

202 Island-like Field 

204 404 Gate Electrode of Selection Transistor 

205 405 Gate Electrode of Reset Transistor 

206 406 Gate Electrode of Amplification Transistor 

221 521 Lower Electrode 

222 522 N Layers 

223 523 I Layers 

224 524 P Layers 

225 525 Up Electrode 
516 Screening Electrode 
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NOVELTY - The reset transistor (Tr) and the amplification 
transistor (Ta) of adjacent matrix circuits are electrically connected 
to a common power supply line (104). The selection transistors (Ts) of 
the adjacent matrix circuits are electrically connected to different 
signal line (103) . DETAILED DESCRIPTION - The pixels consist of the 
photodiode (PD) and matrix circuit are formed on the insulated 
substrate. The photodiodes are laminated on the matrix circuit through 
the insulating layer. Each matrix circuit has a reset transistor (Tr) , 
the amplification transistor (Ta) and the selection transistor (Ts) . 

USE - In image sensor. 

ADVANTAGE - Reduces number of wirings by avoiding power supply 
line. Enables protection of lower electrode of photodiode from noise by 
potential variation of wiring of matrix circuit. Reduces pixel pitch by 
reducing number of contact holes in barrier layer. DESCRIPTION OF 
DRAWING (S) - The figure shows equivalent circuit diagram of image 
sensor. (103) Signal line; (104) Power supply line; (PD) Photodiode; 
(Ta) Amplification transistor; (Tr) Reset transistor; (Ts) Selection 
transistor . 
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mmXSOOmm) Tii2~3iumSj!gt-<JjS. Bl 7 

B^t-/^«. CMOs-vLs ico®i$fl<j=^iSitr 

»i> -J5RWfc 1 5 X a t l,^i>fLT . Z.<r>t{%-)3mi: 
3MV7yi/X:J'fct,ji|ffl-r5t , H^tr y^{±??3Sa 
K<01//in;P-;l'T{i:l 5/im/tyf->:5rO. :f}yX 
SSi02/im/P-/W-C-ti3 0jLiin/f y-^-tirS. 

;C:^(CJ4 , 1 AC m)V-)VX'\i 1 5 m/ f y -f- X 6 4 
0 = 9r 6mint^:0. 2 um]V-)VX'\'i2^<r> \ 9. 
2mnif:i5rS. 

[ 0 0 1 3 1 3fttk:A#-C# 
T'fi:*;<0t>c^(4. 2/3STft5. L*^L2/3S3t^^ 

^-'J^y^iz2/3m3t^mim-tt^bi}^ 

"ri|-C*S. ta!oTiWJSh7y>^X:5'TM^-j/-b>i)- 
^iBgLTt?K^S*'*;*:|i. ^ ^-i^^y^<r>{miJ^± 

Wk<r)m^Sti^*)ay^m\^timoswmccii 
SiOt. 9fKh7yi''X:J'M-b>'-9-i?)SjS3Xh£fi 

[00141 fifoT. ^tsavu^y^ish^yi'';?.^ 

mmtzify. 2/3mx mm^^i:mti c t 

[0015] 


tz}M:^mfr>^ ^-i^^>^y\i. nmm^-^hm 

c 0 0 1 6 1 r T -f rm<r>-'^ h \) 9 mmt. m 
WMWz 'J -fe 7 H h 7 y'J7.y , SIR h 7y v'x^zi 

[00 17] Mt*i&HB<0'f^-i/-fe>-tJi. m'mh 

coo 1 8J B|I*>*%BBJ5. 2-9<7)S5g{Cfct^-Cm}Kil 
(00 1 9] StC, B?Rtvf-^/jN$<f 

[0020] *^BBt-{i. 2m%\.zm.%tvhmk v v 
y'yx9<rymm^\r><r>%mmmmim.uz<r) 30 

X,'^WkV7yVX9^WiL-fi>m)<T):2y99Vii^ < 

*j-t'/hhy yi/x9mfmm h y yi^x^^fm^ic 

n^ti>fzib(r>zi y99h^--fVi: 2^c7)a^t:T^*Ji 

[0021] ^izm<om\<7)-! ^-v-b yi^ii. friev 

KmSSri^lEL, Wiley -fe -y b hyyi^X9jS(X/ 
[0022] i^V oyW^{,zj&^^ixh^ A~i>'ty'>r 

L, ^%^m:\iiit^miz^ i^-V-^y^imSL-thtz 
[00231 -ecO^ft, *^Bjx-|imigSfitl|^$^l. 
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X-oX. mmVyy'JX91SLXf^)^'/ h \ y yVx9\,z 

m^^^^mi-th^hizk^x , ^m:m:tt, 
[0 0 241 ^/c. ±MffMmzii\,\x. ^mti>2-o 

<r>m\,zB\(i.WzW^l '}^yYVyyVX9.mS{Y 
yy'yX9mm®hyy'yX9(ommi lo£0^ 
^{*SlT'BlJjK-r$ I i: {c J: -7 T . HjUt -y ^wjg/h 

[00251 

[^Mi arm i -a i e ^^v^-c > *^BHoiiife 
mimmizmmtt. 

[0 02 61 immi], :mnmiiT9T'<:m<o 

■i pJ-v'-t y^{izm-i>{i<r)X'h 0 . V h y 9xms&t 

MW-cii^n^>«7) h y yz^xmi&mmizm&Wz 
[ 0 0 2 7 1 la 1 it^mmm^ ^-v^y^m x 2 

0t=5:S. ^TrttcSS?IRl0iat^U-b yhtll0 2 
*lB^iI$ix, i»ir>{cm^Sii 0 3*<g^5rJ$i^Tv^&, 
St, mj3^^lJ-*;tftcomj!ltll 04*5^^1 0 
BtWt. ti^2nMzm\^ix.X\^h, ■^m\ 
0 4 Srl?5«-tS 2WQ^^h ^ i: 1 a^^5;t: O co 

[0 0 281 m.yyyvx9-^s. 

7>>'':^:^Ta, U-b -y h h ^VyX^TrAf-efl^fUgig 

y-^ hUftiioa^Hii 0 1 m\:,^\zmi. 

^^iSy-fey VVyyi^X9'\r<ryy^ bJiitjaoU-by 

[00291 m\\Zii\-\X^t^y99Vit^-i\'\ 0 
5--10 7S-^UTV^S. 3>:7^h*-;n 0 5~1 

0 7 h ^ =jx 9<0}mmizm&^tuz v -xy' k 

W-^ iSrl2^tSg|-ri. Jti^tfO L COT* h . 
99 h*-;H 0 5 S-crt-LTitiiofi-f «8 1 0 SfcSg? 
^ h^JiL^';-fe>y h h7y>'';^^'Trcoy-;:^®tS{i. 

[00301 ^ ^fii^y MO 0rt£02oc0tMi|i 
h7>j^';^:J'TaXtX2-:>cO';-fe-y h K7yx;^:J'TrOy 
50 -XWk\ii. \^<r>-3y99Yi^-'-)V\Qtl\Zii\\X% 
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msi 1 0 4izm^tix\^i . m::^- 7 m o o 
^•ti 2mmzii\.^x . '^m 1 .0 4 izi^^^hi^x 

[0031] St, :mmX'\i^^^~y MOOS: 

12 J; ^ T . , mm<r> ^-mmcrinm^mi . 

h 7 > vx 9\Ti,^mmx\,i .vmvyyvx^un 
t5^-^x/jttifc^f}im^izm^iim^ti&. zm 2 
iiLt'(>m'•^zmt•t?>. T^9m<omQ.<^mimmh 

iifz ym^mmm^t tximm 1 0 3ic^^ 

[0 0 3 31 tlT. @2~6 5fflV»T. ^jUfifi^O-f^ 

s>o, 06 (A) \xm2-^^m.tK- K' vzxi,mm 

S^T*"?. WSKVyyi^x^'^sMf^'^Yyy-Jx^ 
' ( B ) {ill2-0 5c^JSB - B • {C J: ^WHfiilt*50;-S 

[0034] *^ifs^t'{i, ieiioiis^. Sdntedii^ 

<0lSIPS-<5>. n y h ^-^KO-t-f X^tfOffiAfxif 'f > 4C 

«2 0 1 1 tt. 551. -^^sii, iir/u^ ';;<r5;^. 

« 2 0 1 ±tli, 0 2 J: 3 t^Ct -y M 0 0 
h. 0 2t:{l*fiaz:.y h i o Ptjg^^fi 

[0035] %^mi2 0 2 ^m-r S 5fe-rr7 50 
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X-7CVDa{cJ:-,TI^B^B®v';3>K5r2 0-1 5 0 
afLtS. ^fiaffS^U3y|Si?)JSiMt-J5rffi>:tT, SP 

^--^^^t-T, Pl2tc*-rJ:-)(:^^Si|g20 2^#. 

.y M 0 0 r t tCJgfi£-r ^, . <J:tcatt^i^2 0 
2C.t.'>^5X 1 016--3 0X 1 0'6atoiiB/citt'(7)iRg 
•Cf-i-^/l-F-^-^S. ^r4;PK-r{iS4je^i^2 0 
20y\'^'- - y^-|jirtZfj-,-C J: \\ 
[0036]<JC(C. 06l25^-rj;oK:. C:/l^>&4J«Sa 
2022:S3y'f hffiM^2 0 3^?gBK-ri,. h«i 
^203li>'7y (Si H4) iL'!i\iOm.mx\z^ 
\^X. 7-7X-7CVDffiT'5 0-20 0nmOJ|[$tCJg 

tL^\Z\t^ Ymm2 0 3 5 0- 1 5 0 n 

[00373»:{c. asfcs^f ct-jt:. miia«oiSK 
t^Sii^JllOl. iSiRISl0 2Srfl}^-ri,AU c 

«^i&^^:?-:iy^'LTSif?*ll 0 1 , 'Jtv Mil 
0 2 Atfigte h 5 y >'X:i'Ta<oy 2 0 6 *-J&^ 

[00381 mm 1 0 1 iz\mtl{ k 7 yi^x^istn^ 

W hlffi2 Q4*M*WfcJg^$il. 'J-fe-y MKl 0 2 
fc 'J-b y h h^y^-'X^TriOy-f hSg20 B^M^W 
KJg^^ill.. tai|ih5yi''X:?Tacoy'f bmffi2 0 6 
;Wg^$*tS. lSi|BK7y>''X:J'Ta<oy>f hmffi2 0 6 
liD-b y h h^yi/X^TrcO^ttSi^fig^^t^af^j-fc 

yi^x^Tioyy^ hmm2 0 6Stf y-fe y h hyy-JX 

•y ha 1 0 2 <7)lillT -r-f y;l,-;w a t -f S . 
[0039] »:(C, y^ hmffi2 0 4-2 0 6^V;^^ 

izix. B}^m2 0 2fcNSio^mtt*ft4ti> u y 

$rH-ty:/-ri.. K-ty^f^, M!iJ3at,L<tt^ 
-•fmUzX 0 V-i^yr^hfcVy^ii^iftlb^ 

iz. h'-\:ynzj:*)m^ixj::mmm(^^mi:<!i. 

ffi2 0 4- 2 0 6 1 J: 'o^x^^ntimimmizM 
^mw.m^im^it. mmi'yy>'x9TT^ v-t-^h 

hyy=Jx9isRvmmhyyi^x9in<n^^^fvm^ 

mm20 7, 2 0 8, 20 9kLXf1X^tm^$il 

i^'J-t-yhhyy=JX:S'TT<7)mimX\imhy 
yi^'X:J'TaiOy>f hm^2 0 6*>'^-^<-5 ■y7•L■CV^ 
S^1S2 1 Ot,mtt«7)gimfi*iJSl^§tlTV^|.. fgj^, 
^Si*2 0 2<oy>f hmii2O4-2O6{:J:0-7X 
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[00401 mz. ?iii<7)^mjm2 1 1 1 txm^ 
hmm2 o 3mmmm»m2 1 it. a 

t^-Jl- 10 5, tfilS h ^ y i^;^ ^'TaCOy >f h®ffi 2 0 6 

n y 7 b 1 0 6 , tMg h 7 y J^'^^^^TaStX 'J -t 

7}-v-;H 0 7$rJ^^-r&. 10 
[004 11 1 OOamCM-fyfSi. 3 00nm<07;l' 
lOOnmO^^XST'^r^aJilS&m 

3 , l^m 1 0 4 iStt^. 7 1 h^-f jT- HPDc?)Ta51gffi 
i:O«i^<0m«i2 1 2Srmf flfOll 0 3H3 
y^^' h*-;n 0 55r:frLTS^^^^y>x^Tst7)l' 
^^>^alS^ci^«S^^^&. ^iS^104{i3y^:;'h;n 

-;n 0 li^fLx. m^-'-' y- 1 0 otffis^ns 
(Dv-xmanzn^m^hi. m&2 1 2{iiiy^^' 20 

2 0 6 ^-^y-hy yV7.9iT<r> K yim^M 
^^ivh. fS^tiii o3at^^is»i 04c7)«an. Sii 

(^4. 6) 

[00421 IS?Stl. 2Hl^T^r&*ii 

h 1 OOCidB^lxSe-QWISKb^yi^'X^^ 
X 1 r><r)%mm2 0 2 (cm-?-&7t». h 

5 yi^'x^'cov-x/ vm.^mmz}Simh 30 

y'^tf>cony:J':?h;l^-;l/*Cf:gx-fcS. ioT. w<7)#' 
fii- •/ Mci:S$ll|.«-20£7)iilBh7yi^'X:5'Ta, 
y-fe-y hh^yi^'X^'Tr, ^A-ZXmWVvV'jT.^^ 
^tai 04{;:tg^-r«.^v:J6<7)3y;?:7 h*-;H 0 7 

1 Of J: < . .'fc^*r«i]Offl5gt-y^*W$/xS. 
[00 4 31 »:k:06(::*tJ:a»c. vhU^'XSJ&t 
*^}ilSB ( 7 1- h/>f HPD) ^ 
(7)|g2cO«raifeSIS2 1 3^««2 0 1 ^iBt>gfi£-t 
%2mWmWt2 1 3 t LTJi, T/icOBflfl^r^a 

mA^\^h^tm'%h, tit. y^2m^mm2 

1 3<7)^ffiig{i^ffl-fkl8i:L. TlliiS^tJifg. M^tS 

t^V\ 2tc^l?l|-Cli, m2<0«l^i^S!2 1 3fc LT 

[0044] <$:tz, S2cOl[!gtfeSi)S2 1 31:1^852 1 
2^lS-^-rS3y:J'J'h*-/l2145r?B«i-S. 

{c, p I Ng^$:qrri>i^y aym^thy* vy^ so 
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^r- KPD$rmtl> . 5fe-f 7 1 h :}^-^ HPDcOTaJm 
S2 21 S-m-rST i . C r , Uomffy^Mm^B^ 
•fh. ^imcm'^h LXff* 2 0 0 niiKOf-^ 
ylSS:Xy>'N'^'ft-C)iRIRtS.- <>:fcTg|5ttfii2 2 1 

-5 'j^^^h y y s•^^^:n^gco^fB^B«>'y n y)K 

5r3 0~5 0nin(7)Jf$(c:, ::C:T'{±3 0 n mC0J?^5t 
it, «®2 1 2l.zW^^iXfiT^Wk2 2 1 . T^astffi 

22\bn-j^i'-ya)nm22 2^mm-h. 
[ 0 0 4 5 1 i ffi<?)*^fl:^^«^ y 3 yK^ i 

-2/iin. iCT'lll . 5;um(0)Si?(2Ji)UStS. 3^ 
LT . *'>5g5-§^yi pSt7)^f a® V y 3 yKS: 3 0 - 
10 0nm<7)jI$(C. iiX-|±5 0nmcO»${C^-r 
I.. C(^IS^n«222, 11223, p/i224T-^ 
its . P 1 2 2 4 ±tc±SPmSS- 
tSjK-rS I TO 1 1 < {4S n 02^»Mmi$'l£M 
th, ClwTtil 20ninOITO.Ig*r±|[?^2 2 5 
fc LT^JStS . hWm2 2 5 {4^TiOM^{c^tiit 

[00461 7=)-K:r'f jJ--mc01Ji2 2 3t{4ia 

S. i^:, nii22 2. p12 24(4^^fB«vy 3y«0 
ftfoOt{i»ifeB^Bvy3y5rffll<^l.:it*5T§S. StCn 
®2 2 2-1'pl2 2 40«:Ri:LT, yy^,1?ny&8S 

;i 2 2 2 C0fti» 0 iZJ^ y 7 T^fc LTSfiTr SKM^ 
SC^^iSiS: 1 0 nmg^coif $tJ3cKLTtS 

v\ ^n3mm^pim^i:^thi^v^yx' 
mmti>iKh*)iz, i s<o*5gfl:ff8^B®i^y ny t, l< " 

li^y y 3 y ^^v^a-Aco^-cm L , i^3 vh 

[0047] ^mmmxit. 0 5 tc^-r j: ^ s^-r 

1. 7 * h ;r ^ ^- HPDCOTS?^ 2 2 1 (7)K[a{Zl4, # 

fijL- ./ h 1 ooifiX'im^&izm^^hfzwmi 

OAnTi-a^^th. f6iOJittJL--y h 1 0 OfSTiS. 
T^llffi2 2 1 oHPifcTi''^ y;P-;l'aiOf@/i»tasS{ 
J810K y-fe y Si^l0 2aj/fii^l 0 3A«L 
TV^S. tj!o-C. ^-r-&TSPmfii2 2 1 tTSemi62 
2 1 fcf^P^SWi. mfi*^»Si«ll 0 1-10 3 
*%t'^R!Et'S:v^yitf>. ^:it^<0E4ill 0 1 -1 0 3<o 

mcs2iiKi:^T^-rsTa5ig@2 2 1 (T^nmrni: 
m\xtfh^ 

[0048] ma, ±xs^mx'\±. ±SB®si2 2 5\i± 
mmzm^jimmmm^Mi. '^mrnm^zx 
n^(m&m^^im^tix\^h. i:-oxy^^22 

1 <7)3tAlf«4±^^ffi2 2 5*Jf^S#S{2iiilw>— 


1 1 


10049) ^mtWK'lt. m^-y-l- (^'FxSB) 

{±1 lax 13a (a^iW^''^-'^) ^^tI.. 
[OO5Ol«£*0ft'^>^i^f=^- CMOS-VLS 10 

immmm^xumm^'yi-m 5 ax-hh^K * 

;J.a^l//mi;U, B^m^VGA (640X48 
0 ) b Uz^iZ\i. ^f5i)^3t^iSO*¥*|fi)C^? 
(i. 1 1 xl/imX640-7. 04mint^»), 2/ 

'[00 52] a8t^J:3t. SiR^l 01t:{iSiiR 

V h 3 0 0\,zm^^t\-h-kX(rM^\-vy'J:^-9(nT&'&. 
)i(iio«M^«t3 0 3t;:?KfiE$ti-cv^s. jtmiEJft 30 

\i^< . S8Kt5V^-C*Ml-Cn<i-®g^^{i^3 0 4 *5T 
#SJRi^oaiR h ^ y -/x ^'Ts<7)U -^^ ®gc;)ft«?r 0 

:.iih 2-><ora)a^Sr»}i-ri.. 

[0054] *llllfeP«TJ±. SflUSSl 0 1 WiSaih^ 
yi;x9-is<r)2r><r)yA hm®3 O l . 3 0 2 Srmt 
7KWl6j<OSStr-y^*n 3 a ( aWTlf^ > 

IB^S2o<09'Jt:M^Tmi®t»l 04365^^^tl'rV'> 
^«M^t-y^l SaJiOiffi'Mt^nrv^ 

I.. 

[00 5 5] [^ife0!3] :^mm\i. mmK^y-^ 50 


1 2 

j/'-fey-tcO 2 X 2®?g<0lfiilHlflEl-C*S . 1 0 li* 
MltM^rSjSli, U-fe>/^h7>'v'X:5'TrSr2-?<7)y 
09, 01 Ot::^3V^•C01. 04 tPltl^^tiPIt 

[00561 01O{c:*^J:dtc. mM\ 02t:{iU 
^^ -7 h h 7 y >''X5'TrtO 20<oy >f Mfii 3 1 1 « 31 
2*«-»WCJBlS$^i-2>. S^rHMFillfcl^^t^fi^ 
r:.yh3 1 0\zm}^^ixh^X(mm\''yyi^:^9i:^ 
BKt*attS{il-^«0fe«:^«3 1 3tcmS^fCV^ 
h. tft^Wi^XM. *T*-lSlwamt-y^*>'l 2 a 

Aim^^ixX\^hti}h. ts!3l^fi?!loa#t; y^l 5aJ: 
[0057] ^^^mmX'M. 'J-fe ••/ VYyyi^^^'^r\t 

2'jff)Y'7yi^xjfimnzw^^fifdimiL-i-tz}i 

X\ iJ^MVi^t^^)^"/ h Vyy'yX9'^rm-'7^Wi^ 

t^h%wf')—^ti>t. z.<n^^zMpm?mt^ixx 

x^Tr?fc-7;i.^yM ym.h-^hz.'tvzx->x')-y%^ 
[00581 f^0«4] i^mi\t.msk\<n-^ 

V 'J i^^tHlKi^m'J)!* . 0 1 1 \t^w^<r>A ^ 

->''-byt<O2X2®#«O^l2lK0-CJ>l.. 012li 
i$^^m<r)'7 Y^)97. iniSI<O^W'5r¥®0t'J> & . % 

wwbWih^it^ mKVvy'J7.9'^M')^-f ^ 

yWf-y-f M9)SUfe^T'l>l.. 011,01 2tfev^T 
01, 04fc|3Il:l?-^Ji|5ltmSS?:*^. 
[ 0 0 5 9 ] SlRia 1 0 1 t:Ji3l!R b ^y v^^'TsW 2 

OCO^M hmii3 2 1, 3 2 2A^'-#WtJ^^^it. 'J 
■fe y hiK 1-0 2 1{± U -fe y h H ^ y i^'-?. :i'TrCO 2 OiO^ 
>fhSffi3 2 3, 3 2 4*<-#:W(CJB^$ixS. i't, 
-y h 3 2 0tffiS$ix5 600»^h^y>''^ 
iJ'wattJUi 1 060^<lcffll^3 2 5 -Ciai^tS tfC v^S , 


13 

3 2 6 iiTU%&<7>^W^^-yt:^t. 
[ 0 0 6 0 J mK h yyi^:^^lsRVO 

-fe y K hy>i^X^lr?:^yil.yH hmmtttZtlZ 

[00611 &±<^mm 1 -4 xMntmrniMzm. 10 

^fUt^:<-u■^y^^■o\^X'mLt^^fi. ^^i^'J 

[0062J [^{S0!I5] ai 3-Sl 5{i*||M!l 

016 J±:*:||SSCT(0^ ^ - j/-fe >~t(OBrBp0T*> 0 . E 
1 6 (A) \m\ 3-1 5<7)||A-A' (c:J:*BrffiaT- 

<D-;-H'*;K7)Bifi*^iaT^5/tTV^&. 01 6 (B) {i0 20 

1 3~0i 50ISB-B* \,zi.mm^xh^. U-t y 

[00631 mmm 1 -4 -CJiBSSrSSfSfli-r^ ^:tf> 
(c, V* hr^^-KPD (tK^I^S) tvhy^^xisi 

s. '^hOi'xmss<m&bm^f>^\^j:oizrsimm 

■^X'hl. 30 

[ 0 0 6 4 J T^vmt^y hv^ xm(ow»bm^j:h- 
^hfcm^m^btxwLXLxtty. mizr^'r 

-yXZcm^iii^^ixiff). ■fe>1^SSl^Ii■^D:*:^ 
^Mmb^sl. 

[ 0 0 6 5 ] V u a ymizm^iih ^ x-i^'-b y^ 
mijfi^^m.im<n-'^%^izm^^ixi>f::»). -7 

^rv^. ^^l~4r{i|?!l«t- 5Taf«g<0|®Ht<im 
fi[*«^i!rt^Sif?« 1 0 1 . 'j-fe -y hgj 1 0 2ayfg^ 

Sll 0 3*%t'#ilL5:V^J:dttr, Ta^2 2 1 

[00661 ^mpmcM. V h ^'xiHifSfoiEiiifcT 


1 4 

B-m^z±<^^m^^-t^j:\\ zcxM. m'^mm 

[00671 mz^mM^ma. i^-iv \^-mk^mm, 
mzm^Lx. %mt<r>ith'^^ziy-ivYWzX'>x 
mkVyy vx ^-x^m ^y^^-tWyyvx y-xriizW) 
m\^\.x. wmk'yti:< \^x\^h. 

[00681 b 'J ^ x^n<rm^iM\t% 

1 bmiWMxhi,. IUS091 tOi^rfflJi^li^ 

1 (iA<r)n9~y<n$s§m}. i/-fVY'mm<m 
^m^msskmrn-h^x-hi, . y h 4 0 0 
^i^^^m.'mmmh2m%x'm.^fti>, % 

■fmi 3{C/-KLJ:5t-. #GJ-- /h4 0 0r>t:^^ 

mm ^2(n>'^'9-y\tmm\(n>mm^'i 0 2 tii 

[00691 ^^\zmm.5 0 2 SrSd y-f h*|^5 

03*5jgja$fi. hije»ig3 0 3±(-{iisi;iair) 

ie«t^Saim4 0K 'J-t y Hi||l4 0 27Wg(ft$il 
S. atRSS4 0 lSi;f';-b-y ha4 0 2<7)$||i-r'-tr^> 
/I— a t -rs . 1 7tSiRfiE4 0 1 tzJiSII? h 7 > 

s'\s<r>y^vm.soA.i^mH\zm^■^iv. t;-b./h 

i^4 0 2 1 ';-fe y h h 7:^i^'^:J'Trcoy-f 0 5 

[00701 y-f hmfiS5 04-5 0 6^v;;^:? 
\,Z LX, Stt®lS5 0 2 tNa£7)SSfgtt^f=t^-^-s ij y 

-iWtj; 15 H-ty^Sn/t: ^SriSttfli-r 5 b^ 
[0 07 1 1 ::i7)igttj(,^-c. Biotas 02<^y^ 

hmms 04-5 0 6 fcri *)'7xi^^hti^mim'm 

izMftbiSix^hyyJxiS^Tr^ 'J-fe y h h^yi/x 
yisRl'mm h y y'Jxf>U<7)i-x^Ji'm^m}it so 
7. 508. 5 0 9tfi^il'^tim^^tih. ^J-izyhh 
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